Introduction
Common mental disorders are associated with disability 1, 2, 3 , poor prognosis of comorbid diseases 4, 5 and impacts on health care costs and economic productivity 6, 7, 8 . A significant proportion of the global health burden is attributable to mental health 9 . Severe mental health problems account for 21 .5% of all disability-adjusted life years (DALYs) in Brazil 10, 11 . Recent epidemiological research among adults in the megacity of São Paulo showed a one-year prevalence of 19.9% for anxiety disorders, 11% for mood disorders, 4.3% for impulse-control disorders and 3.6% for substance abuse. These represented some of the highest prevalence estimates among cities around the world 12 .
In order to improve health conditions, the Brazilian government has been promoting significant changes in the health system, investing and remodelling primary care and mental health services 13 . It is proposed that the substantial burden of mental disorders can be reduced by integrating mental health into primary care, particularly in places with high levels of inequality and socioeconomic deprivation 14 . The Family Health Strategy (FHS) is the cornerstone of this integration, involving the introduction of 30,000 family health teams covering 95% of Brazil's municipalities and more than 50% of the population. Each team comprises one doctor and one nurse, two nurse assistants and six community health workers (in some teams there is also a dentist).
There are few studies of prevalence estimates of mental disorders in family health units in Brazil, and most of these were done in cities with no more than 650,000 people 15, 16, 17 . Some studies have taken place in large cities, but in traditional primary health centers 15, 18, 19, 20, 21 . In Petrópolis (Rio de Janeiro State) 22 and Santa Cruz do Sul (Rio Grande do Sul State) 16 a range of between 51 and 56 common mental disorders were found among people in family health units. Azevedo-Marques & Zuardi 17 found 36.7% of any DSM-IV disorders (mainly mood and anxiety) in family health units in Ribeirão Preto (São Paulo State). Considering São Paulo or other big cities, the prevalence of psychiatric morbidity among patients in traditional primary health centers varies from 46% and 47% in São Paulo and Rio de Janeiro 15, 19 to 56% in Porto Alegre 18 .
Considering the breadth of responsibilities of the FHS -which include a major role in mental health -it is important to investigate further the epidemiology of common mental disorders in the context of the FHS in Brazil.
The aims of the current paper are: (i) to estimate the prevalence proportions of common mental disorders among patients in the FHS in four cities: São Paulo, Rio de Janeiro, Porto Alegre and Fortaleza; (ii) to study the association between sociodemographic factors and common mental disorders.
Methods

Research design and population
The study was based on surveys conducted during 2009 and 2010 in four state capitals (Rio de Janeiro, São Paulo, Fortaleza and Porto Alegre), which represent different regions of Brazil with considerable geographic and cultural differences. Porto Alegre is located in the Southern region of Brazil and has a population composed mainly of descendants of European immigrants, with an economy based on agro-industrial activities and one of the best Human Development Indices (HDI) in the country. Fortaleza is the 5th most populous city in Brazil, located in the Northeast region, with a high prevalence of illiteracy and a lower HDI. Its economy is based on business, commerce and tourism and its population is composed mainly of Portuguese and Native American descendants. São Paulo and Rio de Janeiro are located in the Southeast, the most industrialized, urbanized and wealthiest region of the country. São Paulo is the biggest city in South America and has a population based mainly on immigrants from Europe and Asia and migrants from the Northeast region of Brazil. Rio de Janeiro is the second largest city in the country. Its population is originally European and Afro-Brazilian with a strong presence of Northeastern migrants.
The study was originally designed to evaluate an intervention for training primary care and mental health workers in shared care ("apoio matricial" -matrix support), which is published elsewhere 23 . The population of interest was composed of patients from 20 urban health family primary care centers (family health units) with 27 family health teams from these four cities. These units were those chosen by the Health Secretaries from the four cities where training in mental health in primary care was considered a priority. The number of teams evaluated in each city was proportional to the number of professionals trained in each one: there were 3 teams in Porto Alegre, 3 in Fortaleza, 6 in São Paulo and 12 in Rio. All patients aged 18 to 65, and attending nurses and doctors were invited to take part in the study. Pregnant women (that indicate specific mental health morbidity) and patients with impaired cognitive functioning were not in-cluded. The original study was conceived as two cross-sectional surveys in a quasi-experimental pre-post design. The first cross-sectional survey was carried out from September to November 2009 and the second survey from June to August 2010. No patient who participated in the first survey was allowed to participate in the second. For this study, the entire sample was gathered and analysed together. For local logistical reasons, there was no sample from Fortaleza in the second phase.
The research protocol was approved by the Ethics Research Committee of the São Paulo Federal University, Rio de Janeiro State University and all four municipalities allowed the research to take place in their primary care health centers.
Measures
A researcher -who was based in the waiting room -obtained written consent from patients and applied the Portuguese version of the General Health Questionnaire (GHQ-12), Hospital Anxiety and Depression Scale (HAD) and a sociodemographic questionnaire. These instruments were applied as interviews due to the high illiteracy prevalence proportions within this population 15, 19, 20 .
The GHQ-12 was used to identify "probable common mental disorders" among patients. This instrument has been validated against a semi structured psychiatric interview 24, 25 and the Brazilian version at the cut-off point of 2/3 has demonstrated a sensitivity of 91% and specificity of 71% for the presence of common mental disorders in a population with no more than four years of schooling 22, 26 . To evaluate "probable depression" and "probable anxiety", the HAD scale was used with a cut-off of 8/9 as previously validated in Brazil 27 . These scores are associated with mood and anxiety distress, which is related with functional impairment and higher risk of developing mental disorders 28 .
Common mental disorders were used to highlight the psychiatric morbidity on emotional distress, as described by Goldberg & Huxley 29 . It is different than probable depression and/or anxiety disorders analyzed by specific scales that were used to point out more severe cases and also to allow comparison between wider data among other studies.
Sociodemographic data included gender, age, self-reported ethnicity, marital status, education (assessed in terms of years of schooling), employment status, income and ethnicity. Continuous variables were coded into dichotomous values. We divided ethnicity, income and education variables as: white or non-white, income higher or lower than half the minimum monthly wage per person per family (US$126), and more or less than four years education (including the 4 th year).
Data analyses
The scores from GHQ-12 and HAD were dichotomized and taken as the dependent variables. Patients scoring at least 3 points on the GHQ were considered cases of "probable common mental disorders" and with 9 or more points in HAD for both subscales were cases of "probable depression" and "probable anxiety".
We present descriptive statistics on the prevalence proportions of "probable common mental disorders", "probable depression" and "probable anxiety". The chi square (χ²) test was used to determine differences in prevalence proportions between sites. We used logistic regression to examine variation between cities in prevalence proportions of common mental disorders while adjusting for gender, age, education level, ethnicity, employment, and marital status. Odds ratios (OR) with 95% confidence intervals (95%CI) were calculated to estimate the association between sociodemographic variables and the presence of common mental disorders, depression and anxiety. Statistical analyses were performed using the IBM SPSS version 19.0 (IBM Corp., Armonk, USA).
Results
A total of 1,857 patients completed the screening questionnaires during the period of the surveys, 1,260 (67.8%) in the first phase and 597 (32.2%) in the second. 909 (48.9%) were from Rio de Janeiro, 557 (30.1%) from São Paulo, 171 (9.2%) from Fortaleza and 220 (11.8%) from Porto Alegre. Only income and employment status were significantly different between the samples from the two phases (Table 1) .
Patients were mainly women over 35 years in age with more than four years of education. The majority were married or living with a partner and self reported their ethnicity as nonwhite. About one-third of patients come from a deprived background with family income lower than half the minimum wage at the time. Table  2 depicts sociodemographic characteristics between health centre patients among cities.
The prevalence proportion of common mental disorders, anxiety and depression are presented in Table 3 . There were no significant differences between patients in these cities for common mental disorders, depression and anxiety, with Table 1 Comparison of sociodemographic characteristics in the two surveys.
Total sample
Pre (%) (n = 1,260) Post (%) (n = 597) p-value Table 2 Comparison of sociodemographic characteristics of patients in the health centers in the studied cities. Table 3 Prevalence proportion of common mental disorders, anxiety and depression in studied cities and comparison between cities.
Rio de Janeiro Table 4 shows the associations between common mental disorders, depression and anxiety cases and sociodemographic factors. The bivariate analysis revealed that common mental disorders and depression were statistically and positively associated with gender, educational level and income. There were minor changes after controlling for all sociodemographic factors. Employment status was no longer related to common mental disorders and depression and educational level no longer showed significant associations with depression after adjusting for confounders.
Discussion
This paper reports the first multicentre study in Brazil examining the prevalence proportion of common mental disorders in primary care attendees and its association with patient sociodemographic factors. We found high prevalence proportions of common mental disorders, anxiety and depression in all cities. Patients attending primary care in Fortaleza and Porto Alegre presented significantly more common mental disorders than in Rio de Janeiro even after adjustment for confounding variables. There were no significant differences between patients from the health centers of these cities when we analysed depression and anxiety disorders separately. Psychiatric morbidity among primary care patients was higher for females, those unemployed, those with less education, and those with lower income. After adjusting for the joint effects of sociodemographic factors on common mental disorders and anxiety, only employment status failed to show a significant association with disorder prevalence proportions. There was no association of depression with education level after adjustment for other variables.
The prevalence of mental health problems in primary health care is high, especially common mental disorders in all low and middle income countries, with particularly high prevalence proportions in Brazil. In Chile 30 and Nicaragua 31 it is 53% and 47%, respectively, similar to India 32,33,34 that is 50%. Even in European countries, there is a high prevalence of psychiatric morbidity. Depression is present in 37% of patients in the UK 35 , 32.7% in Portugal 35 , 35% in the Netherlands 35 and 34.4% in Spain and Bosnia 36, 37 . There are ICD-10-PC diagnoses in 49.7% of primary health care patients in Denmark 38 . It is clear that there is a high prevalence of common mental disorders in primary care regardless of the average levels of income.
The present study found the highest prevalence proportions of "probable anxiety" (37.6%) which is consistent with a recent epidemiological study that found a community prevalence of 19.9% in São Paulo -the highest compared with 23 other countries studied in the same survey 12 . There are many reasons which might explain the high prevalence proportions of anxiety disorders in Brazil, such as widespread urban violence and adverse socioeconomic conditions. It is known that one of the main sources of mortality and morbidity in Brazil is violence 39 . Furthermore, pollution, high noise levels and lack of recreational areas in Brazilian cities might be related with anxiety levels.
In accordance with other studies 19, 33, 34, 38 we found associations between prevalence proportions of disorders, indicators of poverty and female gender. However, this profile of association changes among countries. In India 32,33,34 a low income is most strongly associated with common mental disorders, which was not observed in Chile 30 . In the present study this was the second most relevant variable, while gender was the most important factor. In contrast, being female in Chile is strongly associated with common mental disorders (OR = 3) while in India there is no association. Patel & Kleinman 40 pointed out in a review of 11 community studies in six low and middle income countries that the most consistent factor is low levels of education. We also found low education to be an important factor. After adjustment, education was not associated with depression. This could reflect an inverse correlation with social disadvantage, education level and prevalence of common mental disorders. In Chile 41 social class and education Table 4 Joint effects analysis of sociodemographic factors and psychiatric morbidity.
Characteristics (%)
CMD (+ = 54%) demonstrated a reduced strength of association after adjustment in a community survey. Similar results were found in Brazil 42 where the relationship between education and common mental disorders was significant only when the income was not extremely low. Extreme poverty reduced the strength of this association, probably because both factors are related and used to happen together in low and middle income countries. The sample size for the surveys was calculated in order to assess changes in recognition of common mental disorders over time and not for a prevalence study. The number of patients who refused to participate was not assessed and, therefore, could not be included in the analysis. Consequently it was not possible to estimate the true prevalence among all patients and the results cannot be rigorously extrapolated for the population of each city. However, this sample should be comparable to the primary practice routine of other urban areas in Brazil. It is not possible to generalise to smaller urban areas and rural populations, although 85% of the Brazilian population is estimated to live in urban areas. The samples were from two cross-sectional surveys conducted at different times but were considered homogeneous enough for pooled analysis.
The screening questionnaires measure psychiatric symptoms and do not provide a formal diagnosis. However, in practice, emotional distress is related with disability and poor social functioning 28 . Individuals with sub-threshold depression and anxiety are frequently seen in primary care 43 and some researchers suggest that these conditions are important contributors to overall impairment and high service utilization 44 . It is very important to measure and identify probable cases at risk of developing formal psychiatric disorders. It is justifiable to use the concept of common mental disorders, which encompasses emotional distress with vulnerability and recovery 29 , and does not exclusively focus on categorical classification such as depression and anxiety.
Discussing the possible implications of the results of this study to the delivery of care to the Brazilian population is one of the most important consequences of the results we have found.
With over half of all adults attending primary care being classified as having probable common mental disorders, health policies must be developed to address this public health problem, which differ substantially to the patients usually attending specialized units that have been the emphasis of mental health planning in recent years in Brazil.
First of all, it is important not to see common mental disorders as only categorical diagnoses, but as possible risk factors for the development of more severe disorders 46 . Despite some possible biases about high common mental disorders prevalence proportions as over reporting or diagnosing self limited cases, family health teams must be aware of the extent of psychosocial problems in order to take an integrated care approach. Studies have demonstrated evidences of cost-effectiveness and efficacy of psychosocial interventions for common mental disorders in low and middle income countries 45 , but implementing these interventions and developing confidence and skills in primary care professionals is challenging. Training and education programs for primary care professions need to be introduced together with structured pathways and network support services 42 .
Education strategies must involve additional competencies other than simply diagnosing and managing medication in common mental health disorders 46 . The strong association of emotional distress with psychosocial variables suggest that psychosocial interventions may help in supporting these patients. Involving other primary care professionals (such as community health workers and nurse assistants) may help teams identify cases 17 . Supporting professionals should be available in order to help primary care professionals manage common mental disorders and more severe problems. Recent evidence demonstrated the effectiveness of primary care-specialist collaboration 47 . In Brazil, matrix support introduced this collaborative model, but the support of specialists must be made accessible to all primary care teams and shared care coordinated by appropriate management 48 .
Finally, policy-makers must make efforts to reduce economic inequities and implement educational and public safety policies to overcome the vicious circle of poverty, urban violence and mental disorders, acting directly for promoting human wellbeing.
Conclusion
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